The recent rise of the double burden of malnutrition (i.e., the coexistence of underweight and overweight) in the Philippines presents a significant challenge to achieving numerous agreed-upon Sustainable Development Goals (SDGs). To combat the rising trends of both forms of malnutrition, this research assesses whether there are positive nutritionrelated impacts from participation in a microlending program, and also seeks to determine whether microlending participants would be receptive to receiving nutrition promotion education as a component of the microlending model. If so, then microlending could serve as an effective information dissemination platform to increase the likelihood that participants will make nutritious food choices as they acquire more disposable income, thereby keeping both malnutrition rates and the subsequent risk of diet-related non-communicable diseases (NCDs) at bay.
INTRODUCTION
In 2015, all United Nations member states agreed upon the 17 sustainable development goals (SDGs), and committed to working together to achieve them by the year 2030 [1]. SDG 2 is to "end hunger, achieve food security and improved nutrition and promote sustainable agriculture". To achieve this particular goal, five desired outcomes were created, the first of which reads "by 2030, end hunger and ensure access by all people, in particular the poor and people in vulnerable situations, including infants, to safe, nutritious and sufficient food all year round" (emphasis added by authors) [2] .
Two thirds of undernourished people worldwide live in two regions, Southern Asia (277 million) and Sub-Saharan Africa (237 million) [2] . The Philippines, specifically, faces a double burden of malnutrition, which is characterized by the coexistence of undernutrition along with overnutrition (i.e., being overweight and obese, or with diet-related noncommunicable diseases (NCDs)). This double burden is reflected in the following statistics-as of 2015, the national prevalence of under-five stunting is 33.4%, which is higher than the developing country average of 25%. Within the same time frame (i.e., 2000 to 2016), the prevalence of overweight individuals among Filipino adults increased from 21.6% to 28 .9% for females and from 17.4% to 26.1% for males [3, 4] .
In the presence of a double burden of malnutrition, not only do underweight individuals and overweight individuals coexist, but both the epidemiology and the evidence support the facts that (1) undernutrition early in life may predispose an individual to being overweight and to developing diet-related NCDs (i.e., cardiovascular disease, diabetes and cancer) later in life [5] , and (2) being overweight in mothers is associated with being overweight, obesity, and the development of additional Journal of Sustainability Research 3 of 23 J Sustain Res. 2020;2(2):e200011. https://doi.org/10.20900/jsr20200011 negative health outcomes in their children [6, 7] . In addition to predisposition, an unhealthy diet as an adult is one of the primary risk factors for numerous NCDs: for example, 1.56 million annual deaths from cardiovascular causes have been attributed to excess salt/sodium intake [8] , increased consumption of ultra-processed foods has been linked to increased risk of cardiovascular disease, coronary heart disease, and cerebrovascular disease [9] , while increased consumption of fruits and vegetables as a single intervention has been cited to have favorable effects on cardiovascular disease prevention [10] .
Moreover, individuals living in low-and middle-income countries are at an even higher risk, since the modifiable risk factors (i.e., exposure to tobacco use, physical inactivity, unhealthy diets, harmful use of alcohol) tend to be higher. These risk factors also increase at a higher rate among low-income populations because of socio-economic determinants such as population growth, rapid and unplanned urbanization, marketing and trade of health-harming products, and inadequacies in public health policies [11, 12] .
The aforementioned data foregrounds the importance of investing time and effort in ensuring that adults, especially women living in resourcepoor environments, have access to both nutritious and sufficient food (SDG 2), particularly given the associations between poor-diet and risk for NCDs, which now account for 71% of deaths globally. In addition to the mortality figures, NCDs have been cited as presenting a significant challenge to achieving numerous other internationally agreed upon SDGs [13] .
In response to this challenge, the World Health Organization (WHO) partnered with the leaders of the UN General Assembly in 2011 to establish 12 initiatives (the following four of which are diet-focused and specifically relate to SDG 2) [12] : a. Adopt national policies to reduce population salt/sodium consumption; b. Adopt national policies that limit saturated fatty acids and virtually eliminate industrially produced trans fatty acids in the food supply; c. Follow the WHO set of recommendations on marketing of foods and non-alcoholic beverages to children; d. Legislation/regulations fully implementing the International Code of Marketing of Breast-milk Substitutes.
As of 2017, only the last of the aforementioned dietary initiatives has been achieved, while there has been limited progress made on the others [12] . However, there has been a general reduction of tobacco and alcohol consumption [12] , in addition to progress made by a specific WHO/CDC campaign aimed at delivering targeted services to people at risk for heart attacks, strokes, hypertension and other cardiovascular conditions [14] .
Although a few such programs are now underway, according to the most recent Filipino National Nutrition and Health Surveys [15] , not nearly enough is being done in terms of reducing the diet-related risk factors for NCDs, and ensuring that all individuals have access to not only sufficient Journal of Sustainability Research 4 of 23 J Sustain Res. 2020;2(2):e200011. https://doi.org/10.20900/jsr20200011 (i.e., caloric intake) but nutritious (i.e., adequate macro-and micronutrients) food (SDG 2).
In thinking through what existing infrastructure could be utilized to help achieve these goals, the authors turned to microlending. Globally, the impact of microlending programs has been immense. In 2016, it was reported that microlending organizations were serving 123 million people, with a total loan portfolio of $102 billion [16] . The Southern Asia microloan market accounts for 60% of all global borrowers and consistently has the highest growth rate in terms of loans [16] . Although microlending has recently received some negative feedback [17, 18] , in numerous contexts it has been shown to diversify household income and to alleviate poverty [19] , to have positive impacts on participants' nutritional status and food security [20, 21] , and to positively impact the health of participants' children [22] . Furthermore, numerous microlending organizations have recently begun to incorporate health education services into their models, the results of which have been positive in terms of expanding health education coverage and lowering service delivery costs [23] , assisting communities in strengthening their malaria initiatives [24] , and helping microlending participants engaging in safer sexual behavior [25] and reduced rates of intimate partner violence [26] .
The goal of this study is to contribute to this area of scholarship by assessing whether participation in microlending programs results in different dietary behavior by participants, and if so, how long it takes for the impacts of this behavior change to be realized. Of the few studies that have tested health and nutritional outcomes for microlending participants, most have relied heavily on assessing these outcomes through the collection of biometric data and have not included a thorough nutritional assessment of food consumption patterns [20, 27, 28] . Numerous scholars have simultaneously concluded that although microfinance organizations are a promising method for disseminating health-related services to hard to reach populations, they are being underutilized in this regard [29] . By including an analysis of microlending participants' food consumption and nutrient intake patterns, our overall aim is to assess whether microlending institutions could also be utilized as effective intervention platforms for disseminating nutritional information, particularly in low-middle income countries where more progress needs to be made to achieve SDG 2 and to keep the double burden of malnutrition at bay.
METHODS
We conducted four months of mixed method, ethnographic fieldwork In order to assess whether and how participation in the Mentors program may have been impacting participants' nutrition outcomes, we conducted a 24-h diet recall and a semi-structured interview with all research participants. These were conducted in participants' homes and/or place of work, with the assistance of a local translator, and lasted roughly one hour.
The 24-h diet recall is a validated dietary assessment tool in which participants recall the type, quantity and preparation method of all food and drink that they consumed in the previous 24-h period [30] [31] [32] . Each 24-h diet recall began with the researcher asking, "What was the first thing you ate or drank when you woke up yesterday morning?" The researcher then continued to record responses and ask follow-up questions to assist participants in recalling consumed food and beverages until all that was consumed during the last 24-h period was recorded. In order to assist participants in recalling and determining the serving size of each food consumed, a validated serving size reference image was utilized [33] .
Though the data collected in this study are largely qualitative, the 24-h dietary recall data provided us with a detailed understanding of the type, quantity, and frequency of the foods that individuals were consuming. We Fitness Software, a validated product designed by ESHA Research [34] that has been used in many cross-cultural diet-related research studies [35] [36] [37] . This nutrient analysis software utilizes multiple verified nutrient databases to allow users to input the type and quantity of food/beverage that participants' consumed and to be able to subsequently view the amount of both macro-and micro-nutrients ingested. We relied on this software to both process our 24-h diet recall data as well as to calculate the average daily macro-nutrients (i.e., grams of protein) and micro-nutrients (i.e., Vitamin A) consumed by each group (Group 1a, Group 1b and Group 2). To provide context to this dietary intake data, we also conducted semi-structured interviews with each research participant (see the Supplemental Materials section for the semi-structured interview and 24-h diet recall documents (including their Tagalog translations)).
Interview data also helped us to determine if and how individuals' dietary habits, access to food, and food preferences had changed since the beginning of their participation with the Mentors microlending program.
This mixed-methods study design allowed us (a) to assess whether there were differences in food consumption patterns and nutrient intake between those who had just started the microlending program and those who had been involved in it for two or more years (Group 1a compared to Group 2), and (b) to track the group that just started participating in the microlending program to assess whether they experienced any sort of change in food consumption or nutritional intake within the first three months (Group 1a compared to Group 1b).
Informed consent was obtained from all participants before conducting 24-h diet recalls and interviews. Participation in this study was completely voluntary and in no way affected participants standing in the microlending program. This research received Institutional Review Board approval from Utah State University (IRB #8410).
RESULTS
According to interview data, Mentors International microlending participants reported experiencing several benefits as a consequence of their participating in the program. According to one 28-year-old woman participant, "After I received the loan, we started to build our business and our house. After, we were able to buy everything we wanted." Numerous other microlending participants mirrored the sentiment of this woman, remarking that they are now able to support their children through secondary school and even college after participating (SDG 4), while others were able to find new housing and/or to afford to make improvements to their homes as a result (SDG 11). Of the participants who indicated that they had experienced these types of benefits, all of them additionally stated that they now have more agency and flexibility in terms of their food consumption patterns (SDG 2, 3). 
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Local Food Culture
Our interview data indicate that the typical diet of microlending participants in Manila (it must be noted that this "local food culture" description is representative of microlending participants in Manila, and not necessarily of Filipinos in general or those who live in more rural areas) consists of numerous dishes made from white flour, protein and vegetable dishes that are often fried and cooked with sauces high in sodium, and a variety of processed, packaged foods that supplement the main meals during snack time (Table 1) .
Breakfast often consists of white-flour rolls and coffee. Main meals, such as lunch and dinner, often have a disproportionately high ratio of white rice to ulam (i.e., the main dish, which is usually a protein or vegetable), with roughly 2 cups of rice being served with every ¼ cup of ulam. Additionally, ulam is frequently high in sodium, as it is often prepared with three different sodium sources: soy-sauce, salt, and MSG.
Sawsawan (i.e., dipping sauces such as bagoong (concentrated fish paste), ketchup, chili sauce) are also frequently incorporated into meals or as an accompaniment to snacks. It is also very typical to have a merianda (midafternoon snack) of fried foods (i.e., fried bananas, fried hard boiled eggs) or processed foods high in sugar (e.g., soda pop). According to one interview, many Filipino families also consider the addition of soft drinks to a meal to be a cultural staple. This is evidenced by the fact that this particular interviewee recalled his grandmother saying, "a meal is not complete without a bottle of Coca Cola". He justified this decision, particularly for resource poor households who do not have access to a refrigerator, by stating that a store-bought soft drink may be the only cold reprieve from a hot day. When we asked participants how exactly they thought their food consumption agency and flexibility had increased, many participants in Group 2 (i.e., those who have been with the program for two or more years) referenced the fact that they now have both the time and money to be able to shop at the larger grocery stores located throughout metro Manila. According to our nutritional outcomes data, this ability to diversify food procurement options has allowed participants both to increase their caloric intake as well as to increase their diet diversity, both signs of improvement towards achieving SDG 2.
Food Sourcing
When asked, "Where do you buy most of your food?" participants responded in a variety of ways. Many responded that it is a common morning routine for them to stop by the neighborhood bakery for a couple of white rolls followed by a trip to the small neighborhood convenience store for some instant coffee. Lunch and dinner were either cooked at home or eaten at a variety of different local cantinas (restaurants) depending on how far the participant had to travel to and from their business. Our interview data elucidated that where participants sourced their food very much aligned with their economic stability, and thus, in many instances, was related to how long they had been in the microlending program.
New microlending participants: sari saris
Those participants who had recently received a microloan stated that they were experiencing high levels of stress. Not only were they overwhelmed by the challenges of starting a business, but they never felt as though they had enough time in the day to complete necessary tasks.
Because this group felt constantly overwhelmed and pressed for time, they shopped mainly at the sari sari stores because they were conveniently located around the corner (Figure 1 ). items like instant coffee and those high in sugar and salt (i.e., soft drinks, crackers, instant noodles, sardines, MSG, and seasoning cubes) were the popular food items purchased at these stores ( Figure 2 ). Although some sari sari items may seem inexpensive (for example, a 1.5-liter bottle of soda could be purchased for the equivalent of 0.27 USD), these prices per item are much higher than if purchased in bulk in larger stores. 
At least two years of participation: palengke markets
According to interview data, as clients progressed in the Mentors microlending program, their food procurement patterns changed from shopping primarily at sari saris to shopping at the local market (palengke).
One participant who was able to shop at the palengke after being with the Pasig Palengke is also popular for concerts and social gatherings.
The palengke provides individuals with the opportunity to purchase nutritious foods at lower prices than the sari saris. They are also much larger and therefore carry a greater variety of foods. Therefore, when participants are able to shop primarily at the palengke, they have an increased ability to purchase foods that constitute a well-rounded diet.
However, this food source is also accompanied by some nutritional illness is a common concern (Figure 4). By 5 pm, the smell of rotting meat perforates nearly the entire palegnke. 
Long-term participation and business success: grocery stores
The last group consists of the longer-term Mentors participants who have managed to build a stable business that provides them with a steady income. According to interview data, these individuals choose to shop at both the palengke and the grocery stores (the two most common being Robinsons and Pure Gold) ( Figure 5 ). The microlending participants who are able to shop at the grocery stores stated that they try to buy their meat from the grocery store because they feel that it is a hygienically safer option. However, participants typically continue to purchase their vegetables from the palengke because they are usually cheaper and fresher than the grocery store vegetables. In addition to being able to exercise their agency in terms of where they buy their groceries, participants reported feeling a sense of empowerment and self-worth when they have the ability to shop at a larger grocery store and to make choices about their food procurement. This feeling is evidenced by the following statement, which was made by a 39-year-old female participant upon initially receiving her loan, "So many people. I have no money. It makes me sad when I go to the grocery store because I see many things that I cannot buy." This woman referenced her initial inability to feed her children upon beginning with the Mentors program, and then expressed the following, five months after receiving her loan, "We used to only eat instant noodles and eggs … now we eat vegetables like lumpiang togue (egg rolls with vegetables and meat) and monggo (a type of bean)".
Our interview data illustrate that participants' food procurement options, and therefore their sense of empowerment and self-worth, increased the longer they participated in the Mentors microlending program.
Although this particular finding is quite straightforward, our nutritional data tells a more nuanced story. Although our 24-h diet recall data illustrate that participants are achieving certain nutritional successes as a consequence of participating in the Mentors Program, there are some other deleterious, prestige-related aspects of their diet that seem to be related directly to the amount of disposable income that participants have on hand.
Nutritional Successes
Participants who just enrolled in the Mentors microlending program (Group 1a) had an average caloric intake below 2000 kcals/day, whereas participants who had been in the program for two or more years (Group 2) managed to have an average caloric intake above 2000 kcals/day ( Table 2) .
This difference between groups serves as an indication that participation in the microlending program can lead to achievement of a higher level of overall food security as it relates to both food access and utilization (SDG 2).
When asked about her food consumption changes since beginning the microlending program, one mother reported, "Yes, my [food consumption] changed a lot because before we only sometimes ate porridge and we really struggled. But now I have sent my kids to school and they graduated.
And, we eat what we want now." According to another 48-year-old woman, "From the time I got the loan from Mentors Philippines, we were able to have merianda (midafternoon snack) and we were also able to add more variety to our diet." Our 24-h diet recall data also indicated that not only were participants able to increase their caloric intake, but they To reduce the likelihood of acquiring a diet-related NCD, daily requirements of micronutrient consumption must be met. Our data shows that upon arrival in the microlending program, most participants (Group 1a) were severely malnourished in terms of their micronutrient intake, with average intake levels being half the recommended daily value for nearly all micronutrients ( Table 2) .
Measuring participants' micronutrient intake again after three months of being in the Mentors program (see differences between Group 1a and 1b) highlights another interesting trend. On average, participants' intake of calories and both macro-and micronutrients actually decreased after the first three months of participation in the microlending program. Our interview data support this finding. Many participants indicated the overwhelming amount of stress, lack of time, and new information that consumed the first three months after joining the microlending program.
However, the individuals who were able to overcome these difficult first few months did manage to see positive nutritional outcomes after two years of being in the microlending program (see Table 2 , Group 2 for exact figures), as evidenced by the fact that they were able to consume a higher amount of all micronutrients in comparison to those who just began the and strengthening the immune system, but proper micronutrient intake also improves concentration and the body's ability to absorb new information [38] .
There are three specific micronutrient successes to highlight, the first of which is the average vitamin C intake among Group 2 participants.
Although all participant groups managed to consume above RDI levels, those in Group 2, on average, were able to consume more than double the RDI for Vitamin C. This is paramount in reducing NCD risk because vitamin C is necessary for the synthesis of collagen, a major organic component of bone. Healthy synthesis of collagen in this research population (e.g., 99%
female) is of particular importance because appropriate collagen production serves to reduce the risk of osteoporosis.
The average vitamin A intake among the members of Groups 1a and 1b was clearly below the RDI levels. However, Group 2's average vitamin A intake was nearly double the recommended level, which indicates a lower risk of this population developing NCDs caused by vitamin A deficiency such as night blindness [40] . Lastly, the average zinc intake among Group 1a was also slightly below the RDI levels, but Group 1b and Group 2 reported average zinc intake above RDI levels. Zinc deficiency is most commonly associated with developmental issues in childhood [41] . **** This RDI is based on United States figures because no such data was found for the Philippines. † According to our interview data, alcohol was not a major concern among participants. However, it must be noted that 99% of our interview population was female, and it was often brought to our attention that men consumed much more alcohol (and tobacco) than women did. We acknowledge that if we had interviewed more males, average alcohol intake and tobacco use likely would have been higher.
In addition to participants being able to increase their overall micronutrient density, our data illustrate that participants who had been with the Mentors program for two or more years consumed lower amounts of both alcohol and trans-fat than participants who just began the microloan program did, which also helps in reducing the risk of diet-related NCDs [42, 43] . At the same time, Omega 3 consumption (which has been shown to have a range of health benefits including helping to reduce the risk of developing chronic heart disease) was higher among participants who had been in the microlending program longer. This combination of reducing trans-fat and alcohol consumption, while simultaneously increasing Omega 3 intake, has shown to have a positive impact on decreasing the risk of a range of NCDs, including diabetes and hypertension [44] .
Nutritional Concerns
Although there were many nutritional successes, our 24-h diet recall data also revealed that not all dietary changes that Mentors participants made over time were positive. Microlending participants' average intake of added sugar and sodium was much higher among the participants in Group 2, which could be counteracting the aforementioned positive dietary intake changes. For example, whereas clients who just began working with the Mentors program consumed on average a mere 9.9 g of sugar per day, clients who had been in the program for two or more years were, on average, consuming 37 g of sugar per day. Although 37 g of sugar is still below the upper limit of suggested sugar intake [39], this finding may suggest an upward trend of sugar intake among participants who have been with the program for more than two years and by then had procured additional disposable income.
Perhaps of greatest nutritional concern is participants' average intake of sodium, especially given that in excess, high sodium can have negative implications on cardiovascular health. Among all participant groups, average intake was well above RDI (ranging from 5.5 times greater to 8 times higher than RDI). Interview data and ethnographic observations indicated that it is common to add three sources of sodium (i.e., salt, soy sauce, and MSG) when making traditional main dishes such as Chicken adobo and sinigang (a tamarin-based soup that usually contains fish and a variety of vegetables like okra, eggplant, green beans and unripe papaya).
According to our ethnographic data, many individuals ascribed prestige to these foods high in sugar and/or sodium. When we asked participants the question, "Would you buy different foods if you had access to more money?", 43% of those in Group 1a and 60% of those in Group 2 responded in the affirmative. Of those who responded yes, most indicated that they would buy foods that they do not usually have access to such as spaghetti, cakes, hot dogs, fast food, beef, shrimp, and other 
Limitations
There are four major limitations to this study. The first is that due to time constraints, the authors were not able to track participants through the microlending program for a long period of time, and therefore did not and Group 2 could be due to random variability. Our qualitative data do support our nutritional findings, however.
DISCUSSION
The Need for Nutrition Education
In order to help gauge whether a microlending program would be an microlending participation. The first found that they were more successful than men in maintaining quality diets in their households [45] , and the second concluded that food expenditures increased significantly for women microlending clients after participation in a microlending program [46] .
According to our interviews, "high blood" (Filipino slang for hypertension) is perceived by many to be extremely common and is often cited as the source of adverse health outcomes (i.e., if someone faints and/or has a seizure and all I know is that I'm not supposed to eat fatty foods…". These remarks are a good reflection of the overall uncertainty that participants had regarding evidence-based nutritional information.
Our ethnographic data are consistent with the findings from the recent WHO 2017 NCD Progress Report, which stated that the Philippines has implemented neither policies on salt/sodium content and consumption nor policies related to reducing saturated fatty acids and trans-fat [4] .
Particularly as participants increase their economic wellbeing and access to disposable income, proper education about the health risks of consuming these foods in excess becomes paramount.
However, even though our data illustrate that microlending participants do often experience a shift in their diets as they progress throughout the microlending program, these dietary changes are not always positive. another to make healthy food choices after they receive more nutritionrelated education.
Our data affirm what numerous scholars have recently stated regarding the need to further explore the effectiveness of incorporating health education trainings into microfinance platforms in terms of both health behavior change and health status [48] . However, our research highlights the need to further consider (a) the importance of nutritional information and (b) the proper timing of when in the microlending process individuals will be most attuned to the health-related information to increase the likelihood of material absorption. Although our data suggest that those participants who are first joining the Mentors microlending program (like those in Groups 1a and 1b) are most likely too preoccupied with the stresses of launching their businesses to comprehend additional nutritional information, and that those individuals further along in the program who have managed to stabilize their businesses (like those in Group 2) might be at a better place to receive and absorb nutrition-related information, more research needs to be conducted on the ideal time to introduce nutritional information into a microlending program for optimal material absorption and behavior change.
The infusion of more nutrition-related curricula into Filipino-based microlending organizations could not only help to accomplish the aforementioned WHO 2017 Philippines-specific nutritional initiatives, but also could assist microlending participants to lower their risk of developing another form of malnutrition as they acquire more disposable income (helping to achieve SDG 2), thereby additionally lowering their risk for developing a future diet-related NCD.
CONCLUSIONS AND IMPLICATIONS
Our interview data show that after two or more years of being enrolled in the Mentors International microlending program, participants were more likely to increase their income (SDG 1), to be able to send their children and grandchildren to school (SDG 4), to secure more stable housing (SDG 11), to increase their caloric intake and diet diversity (SDG 2) and to feel more empowered (SDG 3). Although many of the economicrelated successes are known byproducts of the microlending model, this research resulted in two relatively novel key findings. The first is that there is evidence of both positive and negative nutritional impacts that result from participation in a microlending program. The second is that microlending programs are well positioned to serve as an avenue for nutrition-related information dissemination, but most likely only after participants have been with the program for a certain amount of time.
Too often when public health practitioners attempt to provide nutritional information to low-income populations, there is a more pressing short-term need (i.e., financial and housing security) that takes priority over increasing nutritional knowledge (which was often cited by our research participants as a long-term need). Our data suggest, however, that because microlending provides a structured framework within which to achieve these two aforementioned short-term needs, it could also be utilized as an avenue to disseminate nutritional information. Further research should investigate the optimal timing of providing nutritional education to microfinance participants.
Not only could a well-timed nutritional education program assist microlending participants in making more informed nutritional food choices, but it also could prove effective in saving participants money and long-term burden by avoiding the future management of their own malnutrition and the consequential increased risk of developing a dietrelated NCD. Although we recommend that future research should aim to assess the efficacy of microlending-embedded nutritional training in increasing both the nutritional outcomes and nutritional status of microlending program participants, we do believe that this model could be used both to help to counter the uptick in the double burden of malnutrition in the Philippines and ultimately to increase the chance of achieving SDG 2 on a global scale.
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